Joe began his career as an assistant professor at Johns Hopkins University in 1959, and in 1964 became the associate director of the Limnological Research Center (LRC) at the University of Minnesota, where he served in that role and as professor in the Departments of Geology and Ecology and Behavioral Biology until retiring from the university in 1995 ( Fig. 1 ). Over this period, he made enormous contributions in both basic and applied research, was an inspiring teacher, and played a central role in the development of public policies with respect to waterquality control. Per square foot, the tiny LRC was one of the most productive laboratories of limnological research ever housed in North America.
While in the "land of 10,000 lakes," Joe annually taught a course in limnology, with a typical enrollment of~100 students drawn from a wide array of departments across campus. Joe was an exceptional lecturer, but gave the hardest exams that anyone ever encountered. Indeed, by repeatedly failing them, I nearly flunked out of graduate school, a particularly embarrassing situation given that everyone else was consistently getting grades in excess of 95%. It turned out that everyone (except me) knew that the same exam had been given for many years, during which time some rather convincing answers had been developed and fed back to Joe annually. In an effort to survive, I read Hutchinson's Treatises on Limnology twice before the final exam, and somehow managed to pass the exam, finding it on my desk a few days later with "Boy, am I glad to see this" scrawled across the top. Graduate students in Joe's lab were alternatively inspired, mesmerized, and sometimes terrified by the man, without question one of the most creative scientists I have ever met. He worked us very hard (at least we thought so), but he also provided us with enormous opportunities-virtually unlimited resources to do both laboratory and field research. He was an incredible integrative biologist, well before this became a standard field. His earliest work was in chemical limnology (the influence of humic acids on nutrient availability), but over time he moved into algal physiology and thereafter into plankton community ecology, all the while focused on the eutrophication issue.
In the 1960s and 1970s, there was a raging controversy about the role of phosphorus in lake eutrophication, with the soap industries pushing carbon and/or nitrogen as the limiting nutrients for algal growth in false narratives in an effort to retain phosphorus as chelators in detergents. Joe and several other key limnologists at the time played vital public roles in the development and dissemination of scientific evidence that led to the banning of phosphate use, writing several key governmental reports and testifying before Congress. This was a time of deep controversial engagement between industry and scientists, not unlike the tobacco-cancer wars, and Joe was a legendary soldier in this battle. One of his greatest quotes came in a heated discussion with a "soaper," who had declared that algal growth caused an increase in phosphorus concentration, causing Joe to point out that this "was like claiming that cancer causes cigarettes."
Throughout his career, Joe was deeply involved in the development of approaches to minimizing the consequences of nutrient enrichment of lakes. In an important paper in Science (Shapiro 1973) , he presented data to support his hypothesis that low pH encourages the growth of green algae, whereas high pH facilitates the establishment of cyanobacterial blooms. Given his residence in the Midwestern United States, where many lakes in agricultural areas suffer from nonpoint sources of nutrients, he realized that one of the only ways to mitigate the effects of enrichment is to modify the zooplankton community structure in such a way as to enhance the rate of grazing on the phytoplankton. He felt that such modifications could be brought about by manipulating things higher in the food chain, e.g., encouraging the proliferation of predatory fishes to reduce the abundance of zooplanktivorous fish. This led to the general concept of biomanipulation as a lake-management tool in the 1970s (Shapiro et al. 1975) . What followed were the first attempts to subdivide lakes to provide an experimental platform for modifying fish populations in controlled ways. Some of the downstream experiments bordered on the bizarre, such as the time Joe had an entire truck-load of dry ice dumped into a pond to lower the pH. Although the ultimate mission was accomplished, it inadvertently resulted in the adjacent highway being put into emergency shutdown for a few hours as it was enveloped in a deep fog.
This was not the only time that Joe had an encounter with the law while I was a graduate student with him. Legend had it that Joe could not swim, an unusual attribute for a limnologist, which led to some interesting worries on the few occasions he sampled lakes with us, particularly if a canoe and bad weather were involved. (I later learned that he could indeed swim, just not very well). To keep things stable, Joe eventually purchased an amphibious vehicle (the amphicar; Fig. 2 ) that we used to sample the Minneapolis, Minnesota city lakes. Inevitably, some presumably wellmeaning shore dweller would call the police to let them know that there was a car floating in the lake. Typically, an officer would scream at us through a bull horn to "get that car out of the lake," prompting Joe to scream back "we are limnologists." The man sometimes had a prickly temper, but also a wry sense of humor; sometimes we could not tell the difference.
One lasting result of his time with Tommy Edmondson at the University of Washington was his good-hearted sparring with Yvette Edmondson, who was the editor of Limnology and Oceanography (L&O) for many years, and ruled it with substantial vigor. In the 1960s, when everything was done in paper, Joe had submitted a typed manuscript to Yvette for L&O. She quickly returned it stating that "all manuscripts must be typed double-spaced for consideration.". Rather than retype the whole thing from scratch, Joe put the manuscript back in an envelope along with two blank sheets of paper with a note that said "Here are the spaces you have requested. Please insert as needed."
Joe also loved tinkering with mechanics and developing new chemical methodologies in the lab. One of his most useful inventions involved simple modifications of the Secchi disc. In the first newsletter of the Citizens' Lake Monitoring Program (Minnesota Pollution Control Agency, 1987) , Joe states that "The problem with the original round disc, though, was where to put the rope when it wasn't being used. We changed the shape so there was space to wrap the rope around it-and then we checked to make sure the hydrodynamics were still good. We also changed the color back to the original white. Some of the manufacturers had added black quadrants, which lowered the transparency values by about 10 percent. The first batch of discs we made up had nylon ropes. Then we found out that nylon shrank when it got wet, so we switched to Dacron ropes. Dacron works well; it doesn't shrink or expand when it's wet."
In an ingenious approach to lake monitoring and one of the earliest "citizen science" ventures, he distributed these discs for free to lake residents, who would then diligently gather weekly laketransparency measures and send these back to the LRC. During this period, Joe had a huge influence on the public understanding of lake water quality in Minnesota, as he regularly gave talks to various local lake associations. This program was later transferred to the Minnesota Pollution Control Agency, where it eventually attracted a national environmental award.
Joe's research was consistently funded by the National Science Foundation and the Environmental Protection Agency. Throughout his life, he published some 75 papers, and he was a highly sought after speaker, in large part because of his charismatic performances (Fig. 3) . He was a member of many national and international panels, advising various governments on water-quality issues. He became a fellow of the American Association for the Advancement of Science in 1984, and in 1990 was recognized by the North American Lake Management Society for his seminal achievements in this field. In 1996, ASLO devoted an all-day session to him at the meeting in Milwaukee (see Smith 1996) .
Just weeks before he died of complications from ALS, I was lucky to be able to track Joe down in Orlando, where he was living with his son David. He was a bit despondent, having recently lost his life companion, Marta Shapiro. But his interest in lake management had not waned, and he did not miss a beat in providing a running commentary on what Florida needed to be doing to mitigate their many waterquality issues. I will forever be grateful to Joe for the breadth of experiences, opportunities, and education that he provided me (including his insistence that I take graduate courses in the design of sewage treatment plants, where I learned diffusion theory, which later became useful in population genetics). Below is an abbreviated list of questions along with paraphrased answers from the panelists.
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